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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams,"  for  Phase  I Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a Phase  1 Investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  investigation 
and  analyses  involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a Phase  I 
Investigation;  however,  the  investigation  is  intended  to  identify  any  need 
for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 


Phase  I Inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
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NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM: 

STATE: 

COUNTY : 

STREAM: 

DATE  OF  INSPECTION: 


Warner  Gap  Hollow  Dam  (Edgemont  Reservoir) 
Maryland 
Washington 
Warner  Gap  Hollow 
April  9,  1979 


ASSESSMENT:  Based  on  the  evaluation  of  the  conditions  as  they  existed 
on  the  date  of  the  inspection  and  as  revealed  by  visual  observations, 
the  condition  of  Warner  Gap  Hollow  Dam  is  assessed  to  be  good. 

The  spillway  capacity  (17  percent  PMF)  is  classified  as  Inadequate 
because  it  will  not  pass  the  recommended  spillway  design  flood  of  full 
Probable  Maximum  Flood  according  to  the  recommended  criteria.  Additional 
analyses  of  the  downstream  consequences  in  the  event  of  a failure  indicate 
that  the  dam  is  not  in  the  seriously  inadequate  category.  However,  the  owner 
should  initiate  an  engineering  study  to  evaluate  the  spillway  capacity  and 
to  develop  recommendations  for  remedial  measures  to  reduce  the  overtopping 
potential  of  the  dam. 


The  seepage  at  the  left  abutment  should  be  monitored  routinely  for 
quantity  and  turbidity  by  means  of  a weir.  Maintenance  and  repairs  should 
be  performed  to  restore  the  30-inch  drain  valve  to  an  operative  condition 
and  a positive  seal  should  be  provided  on  the  upstream  side.  Maintenance 
work  should  include  removal  of  woody  vegetation  on  the  downstream  face 
of  the  dam. 


Operation  and  maintenance  procedures  are  unwritten  and  should  be  documented. 
A warning  system  should  be  developed  to  warn  downstream  residents  of 
large  «pillway  discharges  during  periods  of  heavy  rainfall  and  run- 
off or  failure  of  the  dam. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
WARNER  GAP  HOLLOW  DAM 
(EDGEMONT  RESERVOIR) 

NDI  NO.  MD  00006 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority . The  inspection  was  performed  pursuant  to  the 

authority  granted  by  the  National  Dam  Inspection  Act,  Public  Law  92-367, 
to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  conduct 
inspections  of  dams  throughout  the  United  States. 

Purpose.  The  purpose  of  this  inspection  is  to  determine  if  the  dam 
constitutes  a hazard  to  human  life  or  property. 


Description  of  Project 


a.  Dam  and  Appurtenances.  The  Warner  Gap  Hollow  Dam,  known  local1 
as  Edgemont  Reservoir,  consists  of  a zoned  earth  fill  embankment  approxi- 
mately 65  feet  high  and  700  feet  long.  A puddle  wall  approximately  5 

feet  wide  by  15  feet  deep  near  the  upstream  toe  is  detailed  on  the  design 
plans.  The  rip-rap  covered  slopes  rise  at  1^H:1V  downstream  and  2H:1V 
upstream.  The  spillway  is  a rectangular  concrete  channel  with  the  entrance 
located  near  the  right  abutment  and  discharging  approximately  parallel  to 
the  longitudinal  axis  of  the  embankment.  The  spillway  crest  is  at  elev- 
ation 901.0,  approximately  4 feet  below  the  dam  crest.  ^ ^4 

f*r,  S’1"' 

b.  Location.  The  Edgemont  Reservoir  is  located  approximately  1 
mile  east  of  the  town  of  Smithsburg  in  Washington  County,  Maryland  The 
structure  impounds  the  headwaters  of  the  Little  Antietara  Creek  drainage, 
known  as  Warner  Gap  Hollow. 

c.  Size  Classification.  The  maximum  height  of  the  dam  is  65  fe  • . 

The  reservoir  volume  to  the  top  of  the  dam  at  elevation  905.0  is  296 
acre-feet.  Therefore,  the  dam  is  in  the  "intermediate"  size  category. 

d.  Hazard  Classification.  Damage  to  downstream  roads,  railroads, 

commercial  buildings,  residences  and  loss  of  more  than  a few  lives 
would  likely  result  from  a failure  of  the  dam.  Accordingly,  the  dam  is 
classified  in  the  high  hazard  category. 
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e.  Ownership.  The  Edgemont  Reservoir  is  owned  by  the  City  of 
Hagerstown,  Maryland. 

f.  Purpose  of  Dun.  The  single  purpose  of  the  dam  is  to  provide 
municipal  water  supply. 

g.  Design  and  Construction  History.  The  present  structure  was 
designed  by  the  American  Pipe  Manufacturing  Company,  Engineers  and  Con- 
tractors of  Philadelphia,  Pennsylvania.  Construction  took  place  in  1902. 

h.  Normal  Operating  Procedures.  The  reservoir  supplies  approximately 
50%  of  the  average  10  MGD  demand  for  the  City  of  Hagerstown.  Normal  inflow 
and  releases  from  storage  are  discharged  to  the  City  or  the  Smithsburg 
Reservoir  through  a system  of  supply  mains.  A low  masonry  dam  on  the 
adjacent  Raven  Rock  watershed  may  be  used  to  divert  inflow  directly  to 

the  Edgemont  Reservoir  through  a 30"  terra  cotta  pipe. 


1.3  Pertinent  Data 


a.  Drainage  Area  The  Edgemont  Reservoir  has  a drainage  area  of 
2. 34  square  miles. 

b.  Discharge  at  Dam  Site  The  maximum  discharge  at  the  dam  site 
through  the  ungated  spillway  at  elevation  901.0  is  991  cubic  feet/sec. 


The  maximum  flood  at  the  dam  site  is 

c.  Elevation  (feet  above  mean 

Top  of  Dam 
Low  Point 
Spillway  Crest 
Streambed  at  centerline 
of  dam 

d.  Reservoir  (miles) 

Length  of  maximum  pool 
Length  of  normal  pool 

e . Storage  (acre  feet) 

Normal  pool 
Low  point 
Top  of  dam 

f . Reservoir  Surface  (acres) 

Top  of  dam 
Normal  pool 


unknown . 
sea  level) 


905.0 
904.6 

901.0 

840 


0.20 

0.17 


246  acre  ft.  at  elevation  901.00 
292  acre  ft.  at  elevation  904.65 
296  acre  ft.  at  elevation  905.00 


13.5 

12.0 


M 


Earthfill 

700 


Type 

Length  (feet) 

Height  (feet) 

Top  width  (feet) 

Sid  : slopes  - Upstream 

- Downstream 
Impervious  Core 


2H:1V 

lJiH:lV 

Zoned  construction,  material  not 

specified 
Puddle  Wall 


Cutoff 


h.  Diversion  and  Regulating  Tunnel 


None 


Type 

Width  of  weir  (feet) 

Crest  elevation  (feet  above 
M.S.L.) 

Gates 

Downstream  channel 


901.0 

None 

Spillway  discharges  to  Raven 
Rocks  Creek. 


Regulating  Outlets 


12  inch  C.I.P 
30-inch  C.I.P 
(inoperative) 


Water  Supply  mains  (two) 
Drain 


SECTION  2 


ENGINEERING  DATA 


2.1  Design: 

a.  Data  Available:  Warner  Gap  Hollow  Dam  was  designed  and 
probably  constructed  by  the  African  Pipe  Manufacturing  Company,  Engine- 
ers and  Contractors,  Philadelphia,  Pennsylvania,  during  1902.  The 

only  engineering  data  available  for  the  design  of  the  dam  is  contained  on 
drawings  entitled  "Plan”  and  "Details  of  1 00  Million  Gallon  Inpouad irjg 
Reservoir  for  the  Washington  County  Water  Company,  Hagerstown,  Maryland", 
dated  January  1902.  These  drawings  were  retraced  by  the  City  of  Hag.- 
tom  Water  Department  in  1968  and  the  tracings  are  presented  in 
Appendix  C,  "Location  Map  and  Plans".  Although  test  pit  locations  are 
shown  on  the  plan  view,  subsurface  data  was  not  found  during  the  data 
review.  Hydrologic  and  hydraulic  data  was  apparently  not  generated  for 
this  project. 

Many  years  after  construction  of  the  dam,  a seepage  area  at  the 
right  abutment  was  studied  by  Whitman,  Requardt  and  Associates  and  a 
report  entitled  "Edgemont  Reservoir,  investigation  of  Leakage  with 
Remedial  Grouting"  was  prepared  in  November  1968. 

b.  Design  Features 


1.  Embankment  - The  construction  drawings  indicate  the  earthen 
embankment  to  be  constructed  in  two  zones  with  "selected 
material,  compacted"  beneath  the  upstream  face  and  crest  areas, 
and  "ordinary  material,  compacted"  in  the  downstream  slope 
area.  The  dam  was  to  be  placed  with  a 2 horizontal  to  1 
vertical  upstream  slope  and  a 1%  horizontal  to  1 vertical 
downstream  slope.  It  should  be  noted  that  the  graphic 
presentation  on  the  drawings  incorrectly  shows  the  upstream 
slope  to  be  steeper  than  the  downstream  slope.  The  slope 
configuration  labels,  however,  indicate  the  intent  of  the 
designer  and  were  apparently  followed  during  construction. 
Rip-rap,  1 foot  in  thickness  was  provided  on  the  upstream  and 
downstream  slopes. 

The  fill  reaches  a maximum  height  of  60  feet  near  the  center 
of  the  profile  and  is  shown  to  be  placed  against  a gently 
sloping  left  abutment  and  a steep  right  abutment.  A puddle 
wall,  five  feet  in  width  and  fifteen  feet  in  depth  was  con- 
structed in  the  original  stream  valley  along  the  upstream  toe 
of  the  embankment.  Although  the  material  of  the  puddle 
wall  was  not  specified  on  the  plans,  puddle  is  generally  defined 
as  a mixture  of  clay  and  gravel  or  sand,  which  are  well  mixed 
together,  carefully  moistened;  and  rammed  in  place.  Foundation 
Material  is  not  specified  on  the  plans. 


2.  Appurtenant  Structures  - An  overflow  spillway  consisting  of  a 
rectangular  concrete  waste  channel  550  feet  in  length,  25  feet 
in  width  and  3 to  4 feet  in  height,  is  located  near  the  right 
abutment  approximately  parallel  to  the  axis  of  the  dam.  The 
construction  drawings  show  the  channel  floor  to  have  a slope  of 
1 foot  in  26  feet  at  entrance  rising  to  a peak  at  el.  901,  and 
an  exit  slope  of  1%  transitioning  to  the  natural  grade  of  20%. 

The  spillway  floor  consists  of  plain  concrete  slabs  18  inches  in 
thickness.  In  the  vicinity  of  the  spillway  entrance,  a cutoff 
is  provided  by  increasing  the  slab  thickness  in  steps  to  a 
maximum  of  6 feet  at  the  entrance.  The  drawings  indicate  the 
channel  floor  to  be  lined  with  pine  boards  attached  to  wooden 
stringers  embedded  in  the  concrete. 

The  side  walls  of  the  spillway  are  indicated  to  be  of  plain 
concrete,  ranging  in  height  from  4 feet  at  the  entrance  to  3 
feet  along  the  natural  grade  and  varying  in  width  from  3 feet 
at  the  base  to  2 feet  at  the  top  of  wall.  The  plans  do  not 
provide  for  any  construction  joints  within  or  between  the  wails 
and  floor  slabs.  A rip-rap  filled  timber  crib,  24  feet  long 
by  41  feet  wide,  is  shown  at  the  outfall  of  the  spillway  in  the 
plunge  pool. 

A drain  consisting  of  30-inch  cast  iron  bell  and  spigot  pipe 
entends  through  the  center  of  the  embankment  with  an  inlet  invert 
at  approximately  el.  850  and  an  outlet  invert  at  approximately 
el.  840.  Two  12-inch  water  supply  pipes  of  unspecified 
material  pass  through  the  right  side  of  the  dam  at  approximate 
els.  850  and  86 0.  The  drain  and  supply  lines  are  controlled 
by  valves  and  blow  offs  positioned  just  beyond  the  downstream 
toe  of  the  dam.  All  pipes  are  provided  with  cut  off  walls 
within  the  upstream  side  of  the  embankment.  An  additional 
12-inch  supply  pipe,  existing  prior  to  placement  of  the  dam 
near  the  right  abutment,  was  apparently  intended  to  be  preserved 
during  r 'nstruction,  but  no  treatment,  remedial  work,  or 
additions  are  spe  Lfied  on  the  plans. 
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c.  Design  Data 


The  only  design  data  available  consists  of  the  construction 
drawing0 

2 . 2 Construction . 

The  only  construction  data  available  is  contained  on  construction 
drawings. 

2 . 3 Ope  rat  ion . 

Formal  operating  records  have  not  be^n  maintained.  The  only  written 
records  consist  of  daily  pool  levels  within  the  impoundment,  rain 
gage  data  at  the  dam,  and  limited  stream  flow  data  above  the  re;-  »r- 
voir  on  the  stream  in  Warners  Gap  Hollow. 

2.4  Evaluation. 

a.  Availability.  Construction  drawings  and  the  remedial  study 
report  prepared  by  Whitman,  Requardt  and  Associates  constitute 
the  engineering  data  and  are  available  in  the  files  of  the  State 
of  Maryland  Department  of  Natural  Resources.  Daily  pool  levels 
are  contained  in  the  files  of  the  City  of  Hagerstown  Water 
Department . 


Adequacy 


1.  Hydrology  and  Hydraulics  - The  original  design  consider- 
ations are  unavailable.  Refer  to  Section  5,  Hydrology  and 
Hydraulics  and  Appendix  E. 

2.  Embankment  - The  construction  drawings  address  the  embank- 
ment configuration  only.  Test  pit  locations  are  shown  on  the 
drawings,  but  subsurface  data  and  interpretation  of  the  data 
are  not  available.  Although  the  original  design  data,  if 
any  existed,  relative  to  soil  strengths,  foundation  capac- 
ities, slope  stability  and  seepage  analyses  were  not 
available  for  review,  the  remedial  study  performed  by 
Whitman,  Requardt  and  Associates  provides  some  indication 

of  subsurface  conditions  within  the  embankment  and  found- 
ation. Refer  to  Section  2.4.d.  for  discussion  of  the 
remedial  grouting  study. 
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3.  Appurtenant  Structures  - Design  data  for  the  appurtenant 
structures  is  limited  to  dimensions  and  locations  as  shown 
on  the  construction  drawings.  Structural  analyses  of  the 
concrete  spillway  were  not  available  for  review  and  comment . 

c . Operating  Records. 

The  daily  pool  levels,  rainfall  records  and  stream  gage  data 
for  a limited  period  are  the  only  written  records.  This  data  alone  d.'es 
not  allow  complete  assessment  of  operating  procedures  relative  to  stabil- 
ity of  the  dam. 

d.  Post  Construction  Changes. 

Subsequent  to  completion  of  the  dam,  pronounced  seepage  was 
observed  at  the  right  abutment.  In  the  late  1930’s,  a hole  appeared  in 
the  downstream  face  of  the  embankment,  8 feet  down  from  the  crest  and 
25  feet  along  the  crest  from  the  right  abutment.  The  superintendent  at 
the  time,  Mr.  Lee  Harne,  filled  the  hole  with  concrete  and  no  additional 
holes  have  been  reported.  In  1968,  the  City  of  Hagerstown  retained 
Whitman,  Requardt  and  Associates  to  study  the  seepage  area  and  prepare 
remedial  recommendations. 

The  Whitman,  Requardt  study  consisted  of  a preliminary  sub- 
surface exploration  by  test  pits  in  the  vicinity  of  the  seepage  points  and 
utility  trenches,  monitoring  of  seepage  outflow  at  several  locations,  test 
borings,  and  grouting  program.  The  seepage  monitoring  indicated  that  the 
quantity  of  seepage  varied  directly  with  the  height  of  water  in  the 
reservoir.  Test  pit  observations  suggested  that  the  seepage  was  originat- 
ing through  the  foundation  and  not  through  the  embankment  or  along  utilitv 
trenches.  Anticipating  a grouting  program,  six  test  borings  were  advance 
at  the  right  side  of  the  dam  along  the  crest.  The  test  holes  penetrated  the 
embankment,  extended  into  the  rock  foundation,  and  obtained  soil  samples, 
standard  penetration  blow  counts,  rock  cores,  and  ground  water  levels.  Dye 
was  introduced  into  two  of  the  test  holes  and  was  observed  to  issue  from 
the  seepage  zones  downstream  of  the  dam  shortly  thereafter. 
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The  results  of  the  subsurface  exploration  indicated  the  em- 
bankment to  consist  of  stiff  silty  clay  wi;h  rock  fragments  correspond- 
ing to  the  "Selected  Material,  Compacted"  zone  shown  on  o -iginal 
construction  drawings.  No  test  holes  were  drilled  in  the  "Ordinary 
Material,  Compacted"  zone.  The  foundation  materials  were  found  to  be 
phyllite  and  shale  which  was  weathered,  fractured  and  relatively 
pervious  in  the  seepage  area.  The  initial  test  holes  were  pressure 
grouted  and  an  additional  17  holes  were  drilled  from  20  to  30  feet 
into  the  foundation  and  pressure  grouted.  Upon  completion  of  the 
grouting  program,  the  seepage  stopped  and  has  not  re -occured  to  r 
Another  seep  source  beyond  the  left,  abutment  was  judged  to  b >t 
directly  related  to  the  reservoir  and  dam  and  was  not  included 
the  Whitman,  Requardt  study. 

Since  completion  of  the  spillway,  the  original  pine  planks 
lining  the  spillway  floor  have  been  removed  and  the  concrete  of  both 
the  floor  and  side  walls  restored.  This  work  was  alledgedly  performed 
in  the  1930's  by  the  Works  Progress  Administration.  The  timber 
crib  at  the  spillway  outfall  has  disappeared,  but  the  plunge  pool  is 
rock  lined  and  appears  stable. 

e . Seismic  Stability. 

The  dam  is  located  within  seismic  zone  1 immediately  adjacent 
to  zone  2 and  static  stability  with  normal  safety  factors  should  be 
sufficient  to  withstand  minor  earthquake  induced  dynamic  forces. 
However,  no  calculations  or  studies  have  been  performed  to  confirm 
static  stability. 


SECTION  3 
VISUAL  INSPECTION 


/ 


3.1  Findings 

a.  General.  The  dam  and  its  appurtenant  structures  were  found  to 
be  in  good  overall.  condition  at  the  time  of  the  inspection,  April  9,  1979. 
The  complete  visual  inspection  check  list  is  presented  in  Appendix  A. 


b . Dam . 


1.  There  is  a six-inch  depression  in  the  vicinity  of  the 
observation  well  near  the  right  abutment.  Otherwise,  the 
horizontal  and  vertical  alignment  of  the  embankment  is  good. 

2.  There  are  minor  surface  irregularities  in  the  rip-rap  or 
the  downstream  slope.  The  slope  has  scattered  trees  and 
brush  growth.  Based  upon  an  October,  1978,  photograph  at 
low  pool,  the  upstream  rip-rap  is  in  good  condition. 

3.  Flow  from  left  side  of  the  dam  and  downstream  of  the  toe 
(springheads)  are  conveyed  via  a system  of  tile  and  plastic 
pipe  to  a stone  outlet  beyond  the  30"  blow-off  pipe.  The 
flow  was  clear  and  estimated  to  be  between  10  and  15 
gallons  per  minute.  The  pipe  system  was  damaged  in  several 
locations. 

c.  Appurtenant  Structures. 

1.  The  concrete  associated  with  the  rectangular  overflow 
spillway  was  in  good  condition. 

2.  Debris  and  sediment  partially  choke  the  outlet  channel 
for  the  30"  blow-off  pipe.  The  valve  was  inoperative 
at  the  time  of  the  inspection. 

3.  The  control  and  by-pass  valves  for  the  discharge  mains 
are  regularly  operated. 

d.  Reservoir  Area.  The  reservoir  slopes  are  steep  and  heavily 

wooded.  Sedimentation  is  not  reported  to  be  a problem. 


e.  Downstream  Channel.  The  discharge  from  the  overflow  spillway 
joins  the  Raven  Rock  Stream  to  form  the  headwaters  of  Little  Antietam 
Creek.  There  are  boulder  deposits  within  the  stream  channel  as  the  slope 
becomes  milder  about  2000  feet  downstream  of  the  reservoir.  In  the  event 
of  a dam  failure,  approximately  5 homes,  a commercial  establishment, 
several  State  and  County  roads  and  the  Western  Maryland  Railroad  c.o  : Id 
be  affected.  Consequently,  a haEard  category  of  "high"  appears  appropriate 
for  this  dam. 

3.2  Evaluation. 


a . Dam 


The  depression  near  the  right  abutment  is  purportedly  in  the 
same  general  location  where  a hole  appeared  in  the  downstream 
face  near  the  crest  in  the  late  1930's.  This  area  al 
corresponds  to  the  area  of  seepage  investigated  in  196 
Referring  to  discussioit  in  Section  2.4.d.  and  Section  6.1.a.<„ 
the  hole  and  depression  is  th*.  result  of  internal  erosion,  los_ 
of  embankment  material  and  subsequent  "day-lighting"  of 
voids.  No  indications  of  recent  settlement  were  observed 
in  this  area  during  the  inspection.  The  depression  increases 
the  potential  for  over-topping  as  discussed  in  Section  5. 

The  recent  dumping  of  replacement  rip-rap  over  the 
downstream  slope  may  account  for  the  non-unifom  slope 
surface  noted  during  the  inspection.  Tension  cracks, 
toe  heave,  and/or  alignment  irregularities  which  might 
indicate  deep  seated  movement  of  the  dam  slopes  were  not 
observed . 

The  1968  investigation  judged  the  seepage  activity  beyond 
the  left  abutment  not  as  serious  as  the  leakage  at  the  right 
abutment  and  further  evaluation  was  deferred  until  the 
spring  of  1969.  No  record  of  the  deferred  evaluation  was 
found  during  the  data  review.  Based  upon  the  relative 
clarity  and  apparent  seasonal  fluctuation  of  seepage, 
the  source  of  discharge  at  the  left  abutment  appears  to 
be  primarily  spring  activity  not  directly  affecting  the 
stability  of  the  dam.  However,  the  quantity  and  turbid- 
ity of  seepage  should  be  monitored  on  a routine  basis. 


>urtenant  Structures 


Due  to  the  annual  draft  and  lack  of  formal  operatin' 
policy,  the  30-inch  blow-off  valve  has  not  been  exercised 
since  a reservoir  cleaning  was  accomplished  in  the  1940 's. 
The  valve  is  considered  inoperable  at  this  time. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedure.  The  purpose  of  this  dam  is  to  provide  for  municipal 
water  supply  for  the  City  of  Hagerstown,  Maryland.  The  normal  pool 
varies  widely  with  the  annual  pattern  of  runoff,  demand  and  diversion 
from  the  adjacent  Raven  Rock  watershed.  Discharges  to  the  water  supply 
system  are  accomplished  by  operation  of  valves  downstream  from  the  embank 
mont  toe.  The  drain  valve  (30-ia."  ' blow-off  pipe)  is  presently  thought 
to  be  inoperable.  Uncontrolled  di.;  ..  urges  are  through  the  overflow  spill 
way  at  elevation  901.0,  approximately  four  feet  below  the  dam  crest. 
Though  unwritten,  the  diverted  discharges  from  the  Raven  Rock  water- 
shed are  ceased  during  periods  of  heavy  rainfall. 

4.2  Maintenance  of  the  Dam.  No  written  maintenance  program  has  be.-- 
established,  but  the  general  appearance  of  the  dam  indicates  a high 
degree  of  pride  and  care. 

4.3  Maintenance  of  Operating  Facilities.  With  the  exception  of  the 
inoperative  drain  gate,  the  operating  facilities  receive  daily  attention 
and  as  needed  maintenance  and  repair. 

4.4  Warning  System.  There  is  no  formal  warning  system  in  effect 
although  the  resident  manager  at  the  dam  site  calls  rainfall  totals 
and  reservoir  stages  into  the  County's  Central  Alarm  which  is  linked 
to  the  Civil  Defense  System. 

4.5  Evaluation.  The  general  operational  procedures  are  satisfactory 
except  that  no  formal  warning  system  is  in  effect  and  maintenance 
procedures  are  unwritten. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 

a.  Design  Data.  The  Edgemont  Reservoir  has  a watershed  area  of 
2.34  square  miles  and  impounds  a reservoir  with  a surface  area  of 
approximately  13  acres.  The  concrete  overflow  spillway  beyond  the  right 
abutment  can  safely  discharge  991  cfs.  No  hydrologic  or  hydraulic 

design  data  were  available  for  the  preparation  of  this  report. 

b.  Experience  Data.  As  previously  stated,  Edgemont  Reservoir  is 
classified  as  an  intermediate  size  dam  in  the  high  hazard  category.  Under 
the  recommended  criteria  for  evaluating  spillway  discharge  capacity,  such 
structures  are  required  to  pass  the  Probable  Maximum  Flood  (PMF)  . The 
maximum  flood  magnitude  at  the  dam  site  is  unknown  but  is  believed  by 
operating  personnel  to  have  occured  in  March,  1936. 

The  PMF  inflow  hydrograph  for  the  reservoir  was  determined  utili 
ing  the  Dam  Safety  Version  of  the  HEC-I  computer  program  developed  by 
the  Hydrologic  Engineering  Center  of  the  Corps  of  Engineers.  The  peak 
of  the  PMF  inflow  hydrograph  is  5920  cfs.  The  input  data  and  results 
of  the  program  are  presented  in  Appendix  E. 

c.  Visual  Observations.  On  the  date  of  the  inspection,  no  conditions 
were  observed  that  would  indicate  that  the  spillway  of  the  dam  could  not 
operate  satisfactorily  in  the  event  of  a flood. 

d.  Overtopping  Potential.  Various  percentages  of  the  PMF  inflow 
hydrograph  were  routed  through  the  reservoir  to  determine  the  percentage 
of  PMF  inflow  that  the  dam  can  pass  without  overtopping.  The  analyses 
indicate  that  the  10%  PMF  level  can  be  discharged  without  overtopping 
the  embankment.  Should  the  low  point  be  filled  and  the  dam  crest 
brought  to  a uniform  level,  the  dam  can  pass  20%  of  PMF  without  being 
overtopped. 

e.  Spillway  Adequacy.  Since  the  spillway  can  pass  neither  PMF 
nor  H PMF,  the  degree  of  inadequacy  must  be  determined  by  first  esti- 
mating the  effect  of  overtopping  upon  the  dam  embankment.  If  overtopping 
causes  the  dam  to  fail,  a breach  analysis  must  then  be  performed  to 
determine  i.'  a significant  increase  in  hazard  to  loss  of  life  exists. 
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The  overtopping  analysis  of  Appendix  E indicates  that  \ PMF 
overtops  the  dam  by  approximately  1 foot  for  a period  of  6.5  hours. 

The  velocity  over  the  dam  crest  at  the  low  point  is  computed  to  be 
4.8  feet  per  second  which  is  considered  sufficient  to  initiate 
erosional  failure  of  the  embankment.  A breach  analysis  was  there- 
fore performed  and  is  summarized  as  follows: 

Assumption: 

Breach  Width 

Si.de  Slopes 

Failure  Time: 

Failure  Elevation: 

Downstream  Analyses: 

Plan  1: 

Plan  2: 

Results: 

Maximum  Stage,  Section  3 

Plan  1: 

Plan  2: 

Maximum  Stage,  Section  4 

Plan  1:  786.6 

Plan  2:  785.2 

At  the  50%  PMF  level,  the  analysis  indicates  that  the  breached 
structure  would  increase  the  downstream  discharge  rate  from  2960  cfs  to  5955  cfs 
However,  the  wide  flood  plain  in  the  danger  reach/damage  center  results 
in  minor  increases  in  stage  of  less  than  2 feet.  The  flood  peak  from 
the  breached  dam  arrives  at  the  damage  center  15  minutes  earlier  than 
the  peak  assuming  overtopping  only.  Based  upon  the  visual  observation 
of  the  downstream  area,  no  significant  increase  in  loss  of  life  or 
damages  are  envisioned.  Accordingly,  the  spillway  is  considered 
inadequate,  not  seriously  inadequate. 


842.8 

840.1 


100  feet 
IV:  1H 
2 hours 
905.65 


Dam  fails  @ 50%  PMF 
No  Failure  @ 50%  PMF 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1 Evaluation  of  Structural  Stability 
a.  Visual  Observations 

1.  Embankment . The  majority  of  the  earthen  embankment  appears 
stable  with  no  vi.sible  signs  of  cracking,  settlement,  or  dir  ,»n- 
tial  movement.  The  depression  observed  near  the  right  abut  :-  : . 

is  judged  to  be  the.  r.’SuLt  of  the  internal  seepage  and  ios  * ,-f 

embankment  material  through  the  hydraulically  open  fracture  system 
of  the  rock  foundation  which  occured  prior  to  the  grouting  program 
implemented  in  1968.  Based  upon  the  present  absence  of  seepage, 
the  grouting  work  is  judged  to  have  successfully  treated  the 
causes  of  internal  erosion  at  the  right  abutment.  The  depressed 
area  does  not  exhibit  cracks  or  signs  of  recent  movement  and 
appears  stable. 

The  downstream  embankment  slope  of  1.5  horizontal  to  1 vertical 
and  the  upstream  slope  configuration  of  2 horizontal  to  1 
vertical  are  steep  compared  to  modern  design  standards.  The 
continued  stability  of  these  slopes  under  past  operating  con- 
ditions suggests  that  insitu  soil  strengths  sufficient  to 
resist  sliding  have  been  available.  Since  complete  soil 
descriptions  and  laboratory  strength  tests  are  not  available, 
the  actual  stability  and  factor  of  safety  against  sliding  are 
unknown . 

Seepage  in  the  vicinity  of  the  left  abutment  is  clear  with  no 
signs  of  loss  of  embankment  material.  Considering  the  uniform- 
ity of  the  downstream  slope  and  crest  on  the  left  side  of  the 
dam,  the  existence  of  seepage  has  not  visibly  affected  the 
embankment . 

2.  Appurtenent  Structures.  The  concrete  overflow  spillway 
appears  to  be  in  good  condition  with  only  minor  cracking, 
spalling,  and  slight  deterioration.  Although  flow  in  the 
spillway  prevented  direct  observation  of  construction  joints 
on  the  floor,  some  joints  are  suspected  to  be  open.  It  could 
not  be  determined  whether  flow  was  occurring  beneath  the  slabs, 
but  the  Floor  and  walls  appeared  stable  and  settlement  from 
undermining  was  not  indicated. 
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b . Design  and  Construction  Data 

1.  Embankment  - The  only  design  and  construction  data  avail- 
able are  the  construction  drawings.  The  details  shown  on 
the  drawings  appear  to  be  in  accordance  with  the  design 
practice  of  the  period  and  reflect  the  project  as 
completed.  The  remedial  study  and  grouting  work  under- 
taken in  1968  provide  subsurface  data  for  at  least  a 
portion  of  the  embankment.  Split  spoon  sampling  and 
standard  penetration  tests  indicate  the  fill  material'. 

to  be  stiff  to  very  stiff  silty  clays  with  rock  frngme.  :cs 
displaying  penetration  resistances  of  15  to  2.  blows  per 
foot.  Although  the  blow  counts  from  the  penetration 
tests  could  be  affected  by  the  presence  of  rock  frag- 
ments, the  test  results  are  consistently  high  and  the 
fill  materials  are  judged  to  have  been  reasonably 
compacted  during  placement  and  subsequent  consolid- 
ation. The  test  borings  indicate  that  the  fill  was 
placed  on  rock  and  dense  decomposed  rock. 

It  should  be  noted  that  the  silty  clay  embankment  material 
indicated  by  the  borings  of  the  1968  study  is  not  a free 
draining  material.  As  such,  pore  water  pressures  in  the 
upstream  embankment  slope  could  become  high  and  the  factor 
of  safety  against  shear  failure  reduced  when  the  reser- 
voir level  is  lowered  rapidly.  Ordinarily,  upstream 
embankment  slopes  constructed  of  silty  clay  and  subject 
to  rapid  drawdown  (more  than  6 inches  of  drawdown  per 
day)  would  be  designed  at  a configuration  of  between 
3 to  4 horizontal  to  1 vertical.  The  design  slope  config- 
uration of  2 horizontal  to  1 vertical  is  not  in  accordance 
with  good  engineering  practice. 

2.  Appurtenant  Structures  - The  details  shown  on  the  construct- 
ion drawings  are  in  accordance  with  accepted  design. practice . 

c.  Operating  Procedures 

Detailed  operating  procedures  were  unavailable  for  review.  The 
daily  pool  level  records  and  withdrawal  rates  indicate  that  drawdown 

on  the  order  of  5 feet  per  day  f.3  oossible.  Considering  the  steeper 
than  normal  upstream  slope,  and  ! he  r -latively  impervious  clayey  soi  ls  in 

the  upstream  zone  of  embankment,  some  stability  problems  could  be  gener- 
ated by  rapid  drawdown. 
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d.  Post  Construction  Changes 

The  post  construction  changes  of  foundation  grouting  and 
replacement  of  the  timber  spillway  lining  with  concrete  were  performed 
as  remedial  work  and  should  enhance  the  stability  of  the  dam. 

e . Seismic  Stability 

Edgemont  ’ servoir  is  located  adjacent  to  seismic  none  ? and 
seismic  stability  is  predicated  upon  static  stability  with  conveor  I art  tl 

margins  of  safety.  Since  the  static  stability  cannot  be  fully  as  ’ 

with  the  data  available,  the  stability  of  the  dam  under  seismic  a. 
is  unknown. 
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SECTION  7 

ASSESSMENT,  REMEDIAL  MEASURES 
AND  RECOMMENDATIONS 


7.1  Dam  Assessment: 


a.  Safety 

Based  upon  visual  inspection  and  review  of  design  and  construct- 
ion data,  the  dam  at  Ed  germ.' nt  Reservoir  appears  to  presently  be  in  good 
condition.  Some  potential  -.lope  stability  problems  as  addressed  in 

section  2 and  section  6 could  exist,  bud  do  not  pose  an  immediate  safety 
hazard.  Preliminary  hydrologic  and  hydraulic  analyses  indicate  the  over- 
flow spillway  is  capable  of  passing  only  17  percent  of  PMF  before  the 
dam  is  overtopped.  Since  dam  failure  will  not  significantly  increase 
loss  of  life  or  property  damage  in  the  event  of  overtopping  by  PMF,  ti 
spillway  is  judged  to  be  inadequate,  but  not  seriously  inadequate. 

b.  Adequacy  of  Information 

The  available  information  consists  of  contruction  drawings,  a 
remedial  grouting  study  report,  limited  streamflow  and  rainfall  data,  and 
daily  withdrawal  rates  and  pool  levels.  With  the  exception  of  slope 
stability,  this  data  is  generally  adequate  to  assess  the  project. 

c.  Urgency 

Although  immediate  action  is  not  required  at  this  time,  the 
recommendations  of  this  section  should  be  implemented  as  soon  as  possible. 

d . Necessity  for  additional  studies 

Due  to  the  inadequacy  of  the  spillway,  detailed  hydrologic 
and  hydraulic  analyses  should  be  performed  so  that  remedial  recommend- 
ations can  be  formulated. 


7 . 2 Rented tal  Measures  and  Recommendations : 

a . Dam  and  Appurtenant  Structures 

1.  Initiate  an  engineering  study  to  evaluate  spillway 
capacity  and  determine  remedial  measures  to  reduce  the 
overtopping  potential  at  the  dam. 

2.  The  30-inch  drain  valve  should  be  restored  to  an 

operable  condition  and  should  be  provided  with  a positive 
seal  on  the  upstream  side  of  the  dam. 

3.  The  seepage  at  the  left  abutment  should  be  -.  .nitored  or 
a routine  basis  to  detect  any  changed  conditions  in  quantity 
or  turbidity.  Flow  measurements  should  be  made  with  the 
use  of  a weir. 

b.  Operation  and  Maintenance  Procedures 

1.  Document  op  rating  procedures  in  writing. 

2.  Remove  woody  vegetation  from  downstream  embankment  slope. 

3.  Develop  a warning  system  to  warn  downstream  residents 
of  large  spillway  discharges  during  periods  of  heavy  rain- 
fall and  runoff  or  failure  of  the  dam. 


APPENDIX  A 


CHECK  LIST  - VISUAL  INSPECTION,  SITE  SKETCH,  PHASE  I 
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Ups cream  slope  - good 
Downstream  slope  - see  above 


No  foundation  drains  on  plans  or  noted  in  field 


30"  C.I.P.  blow  off  - drain 


UNGATED  SPILLWAY 


Good  condition 


None 


APPENDIX  B 


CHECK  LIST  - ENGINEERING  DATA,  DESIGN,  CONSTRUCTION,  OPERATION, 


PHASE  I 


■" — — ™ — —— 
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DAM  NAME:  Edgemont  Reservoir 
ID  # MD  00006 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA  ' 


DRAINAGE  AREA  CHARACTERISTICS:  2.34  mi^.  City  owns  907  acres 
moderate  to  steeply  sloping  valley  walls,  heavily  wooded. 

ELEVATION  TOP  OF  NORMAL  POOL  (STORAGE  CAPACITY);  901.0(246  Ac-Ft) 

ELEVATION  TOP  OF  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  : 

ELEVATION  MAXIMUM  DESIGN  POOL:  : 


ELEVATION  TOP  OF  DAM:  905  (296  Ac-Ft),  low  pt.  904.65(292  Ac-Ft) 

CRESTS 

a.  Elevation  901.0 

b . Type  Concrete,  rectangular  channel ' 

c.  Width  25  feet 

d . Length  

. e.  Location  Spillover  Discharges  parallel  to  dam  axis  beyond  rt.- 

f.  Number  and  Type  of  Gates  None abutment. 


OUTLET  WORKS: 


a.  Type  Two  12"  C.I.P.  water  supply  mains 

b.  Location Near  right  abutment 

c.  Entrance  Inverts 

d.  Exit  Inverts 

e.  Emergency  Drawdown  Facilities  30"  C.I.P.  inoperable 


HYDROMETEOROLOGICAL  GAGES : 

a . Type  Standard  8 inch  precipitation  gage  (non-recording)  

b.  Location  Immediately  below  dam  at  site  superintendent's  residence 

c . Records  Daily  totals  phoned  to  National  Weather  Service 

MAXIMUM  NON-DAMAGING  DISCHARGES:  
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StmA»r  IF  DA«  SAFFTT  ANALYSIS 


Simon  Li'iOYis  Jjs'f.ju  cut# 
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GEOLOGY  REPORT 
EDGEMONT  RESERVOIR 
WASHINGTON  COUNTY,  MARYLAND 


Washington  County  is  located  in  the  Appalachian  Highlands  geologic 
division  and  is  bounded  by  the  western  slope  of  the  Blue  Ridge  province 
on  the  east  and  the  center  of  the  Ridge  and  Valley  province  on  the  west. 

The  eastern  portion  of  the  county  is  traversed  by  the  major  structual 
unit  known  as  the  South  Mountain  Anticlinorium.  Edgemont  Reservoir  is 
situated  within  this  unit  on  the  western  slope  of  the  South  Mountain 
anticline. 

The  reservoir,  dam,  and  appurtenant  structures  are  all  underlain 
by  the  Harper's  formation  which  is  characterized  by  brown  to  dark  blue 
gray  banded  shale  and  dark  gray  banded  laminated  phyllite  of  Cambrian  age. 
The  bedding  of  this  formation  is  vertical  or  overturned  and  cleavage  is 
intense.  The  cleavage  strikes  N45°E  and  dips  35°SE. 

The  Harper's  formation  weathers  to  a silty  clay  and  silt  of  low 
plasticity  with  many  rock  fragments  designated  as  Edgemont  - Laidig 
channery  loam  and  Chewacla  silt  loam  by  the  USDA  Soil  Conservation 
Service.  The  soil  cover  is  relatively  thin  ranging  from  3 to  5 feet 
in  thickness.  The  results  of  the  limited  subsurface  explorations 
performed  for  the  remedial  grouting  study  in  1968  indicate  the  embank- 
ment to  consist  of  clayey  silt  and  silty  clay  with  rock  fragments, 
corresponding  to  the  natural  soil  available  in  the  reservoir  area. 

These  materials  were  placed  on  weathered  phyllite  of  the  Harper’s  formation. 
The  rock  in  the  upper  portion  of  the  foundation  was  found  to  be  highly 
fractured  and  dye  tests  revealed  the  fractures  to  be  hydraulically  open. 

The  consultant  concluded  that  the  primary  source  of  leakage  at  the  right 
abutment  was  through  the  fractured  rock  foundation  and  a successfull 
grouting  program  was  implemented. 

The  orientation  of  the  cleavage  planes  alone,  with  strike  paralleling 
the  dam  and  dipping  toward  the  dam,  would  ordinarily  lead  to  predictions 
of  only  minor  seepage  through  the  foundation.  The  concentrated  leakage 
at  the  right  abutment  and  the  seepage  at  the  left  side  of  the  dam  possibly 
indicate  hydraulically  open  fractures  oriented  transverse  to  the  axis 
of  the  dam.  Although  the  foundation  strength  and  competency  should  not 
be  affected  by  seepage,  the  integrity  of  the  embankment  could  be  vulnerable 
to  internal  erosion. 
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Edgemont  Reservoir 
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HARPERS  FORMATION 

drown  to  dark  blue  gray  or  green-gray  handed  dude  f»*  fu*rr«»us 
dark  gray  laminated  phyllite  Sandstone  beds  occur  in  middle 
and  upper  parts  of  formation  in  north.  Hdhling  eonwn mi\ 
obscured  by  cleavage.  Formation  Incomes  increasingly  pu\l Httu 
toward  east.  F.stimatcd  thickness  l.’JOO  to  dlhUi  feet  ... 

■ Wt ) meters!. 
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to  dark  gray,  thin  twdded.  nueaeeou v /Vrn<*;j'i<  • 
scricitic  quartzite  and  ledge  forming,  whit * thick  fn  v / , /«  d 
it*\  with  thin  interbeds  of  fihylht*  ltcit*hng  iomim  n!\ 
tty  eteavag*’  I'hiekness  range''  from  l'hiI  n >o,<  , • 

/.tit  meters l . 
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Mi. \ c*t  eollui  tat  and  attueiat  it*’fn>sit>  e*nnpt *sed 
roundat  graeet.  cobbles  ami  /amide;  > m a mal  l 
amt  ( lay  rhiekness  mug*  » up  to  I to  feet  r • 

Ian  I.  cl  h'<mlh  Mountain  and  up  to  to  f**i 
nett  ana  talon  a \h  antum* 
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